Generation and characterization of a recombinant single chain Fv antibody to von Willebrand factor A1 domain from phage display library.
In this study, cDNA of von Willebrand factor domain A1 (VWF-A1) was cloned from human umbilical vein endothelial cells, and expressed in E. coli. The expressed VWF-A1 was used as antigen to immunize Balb/c mice. Reverse transcribed-polymerase chain reaction (RT-PCR) was used to amplify VH and VL gene segment from the RNA isolated from the immunized mouse spleens. Single chain Fv (ScFv) genes were generated by splicing overlap extension and subcloned into a phagemid vector pHEN-1. Phage display library of repertoire single chain antibodies of anti-VWF-A1 was then constructed and screened for ScFvs that interact with VWF-A1. The ScFv gene of phage clone 28 that has best binding activity to VWF-A1 was cloned into pET20b vector for higher expression in E. coli strain BL-21(DE3) pLysS. The recombinant ScFv specifically reacted with VWF, rVWF-A1 and rVWF-A1/A3, but not with rVWF-A3, P-selectin and BSA. It inhibited ristocetin-induced platelet aggregation with an IC50 of 0.75 micromol/l, and its maximal extent of inhibition is 62.5%. The ScFv had no effect on thrombin-induced platelet aggregation. These data show that the ScFv is specific against VWF-A1 and could have a potential to be used as an antithrombotic agent.